The importance of DT-diaphorase and hypoxia in the cytotoxicity of RH1 in human breast and non-small cell lung cancer cell lines.
The diaziridiny/benzoquinone RH1 is shortly to enter a phase I clinical trial. The drug was originally designed as a substrate for the enzyme DT-diaphorase (DTD) such that metabolic activation of the drug would lead to toxicity. To evaluate this, we have measured the toxicity of RH1 in a pair of non-small cell lung cancer (NSCLC) cell lines of widely differing levels of DTD and in MDA231 breast cancer cells which have been engineered to overexpress DTD. In addition, we have explored the importance of the putative one-electron reductase, P450 reductase, by assessing the toxicity of RH1 in MDA231 cells engineered to overexpress the enzyme. All drug exposures were carried out under hypoxic and aerobic conditions. Those cells with the highest levels of DTD, i.e. D7 versus MDA231 wt and H460 versus H596, are substantially more sensitive to RH1 than the cell lines expressing low DTD activity. Those cells with the lowest levels of DTD activity, i.e. MDA231 wt, R4 and H596, show much greater sensitivity to RH1 under hypoxic conditions compared to aerobic conditions. Finally, overexpression of P450 reductase, i.e. comparing MDA231 wt with R4, has little, if any, impact on the toxicity of RH1 under hypoxic or aerobic conditions. In summary, RH1 can be effective in killing cells containing high levels of DTD and may be useful in treating tumors expressing this enzyme.